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the conventional color filter substrate. 
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COLOR FILTER SUBSTRATE AND 
CAPACTIVE TOUCH SCREEN 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a national stage application under 35 
U.S.C. 371 and claims the benefit of PCT Application No. 
PCT/CN2012/080671 having an international filing date of 
Aug. 28, 2012, which designated the United States, which 
PCT application claimed the benefit of Chinese Application 
No. 201120339177.6 filed Sep. 9, 2011, the disclosure of both 
the above-identified applications are incorporated herein by 
reference. 

TECHNICAL FIELD 

The present disclosure relates to a liquid crystal display 
(LCD), and in particular relates to a color filter substrate and 
a capacitive touch screen. 

BACKGROUND 

The touch screen LCD display developed quickly, and it 
has already evolved into a mainstream flat panel display. The 
manufacturing process of a LCD display mainly includes 
producing a color filter (CF) Substrate including forming a 
black matrix (BM), a color filter film, a planarization layer 
and a common electrode on a Substrate in this order, produc 
ing an array Substrate; performing alignment treatment for the 
array substrate and the color filter substrate, injecting liquid 
crystal after assembling of the array Substrate and the color 
filter Substrate so as to form a liquid crystal cell; assembling 
polarizers, backlight and driving circuit so as to form a mod 
ule with separate standard external interface. As shown in 
FIG. 1, in a process of producing a color filter Substrate, a 
layer of black matrix 12 is firstly produced on the substrate 11 
for preventing the color blending of adjacent Sub-pixels in 
respective pixel. However, this black matrix 12 induces a poor 
Surface flatness in the Subsequent process for producing the 
color filter film (color paste), that is, Red (R), Green (G) and 
Blue (B) color pastes, which makes it difficult to make the 
common electrode 14 thereon. As a result, a planarization 
layer 13 is added for planarization so as to prepare for the 
common electrode 14. 

Generally, the touch screen is manufacturing by adding a 
sensing layer for determining touch points on the liquid crys 
tal panel. For capacitive touchscreen, the capacitive sensor is 
usually manufactured on the rear Surface of a Substrate of 
color filter substrate. As shown in FIG. 2, the capacitive 
sensor comprises an upper and lower layer made of transpar 
ent conductive film 15 (Indium Tin Oxides, ITO) and a layer 
of insulating film 16 sandwiched between two layers of trans 
parent conductive film 15. The upper and lower layer made of 
transparent conductive film 15 serve as an upper plate 17 and 
a lowerplate 18 of the capacitor, respectively. When the touch 
screen is touched, the capacitance of the touch point changes, 
which induces variation of either the current or pulse signal in 
transverse and longitudinal directions, which is detected by 
the sensors in transverse and longitudinal directions, thus 
determining coordinates of the touch point in transverse and 
longitudinal directions and enabling addressing. 

During manufacturing process of above touchscreen, there 
are some issues such as the need to produce a plurality of 
layers and associated complex processing, which makes it 
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2 
difficult to reduce the cost of the touch screen and make the 
touch screen thin and light weight. 

SUMMARY 

The present disclosure provides a color filter substrate and 
capacitive touch screen which are thinner and lighter than the 
conventional color filter Substrate and capacitive touch 
screen. And in the manufacturing process of such devices, the 
number of layers produced is reduced, the production process 
is optimized, and the cost is reduced. 

According to one aspect, the present disclosure relates to a 
color filter Substrate, comprising: a Substrate; a color filter 
film formed on the Substrate and comprising a plurality of 
Sub-pixel regions; and a sensing layer formed on the Substrate 
and comprising a first metal layer, a second metal layer and an 
insulting layer located between the first metal layer and the 
second metal layer. At least one of the first metal layer, the 
second metal layer and the insulating layer is made of a light 
shielding material, the light shielding material is projected on 
the color filter film as a grid and shields the boundaries 
between respective Sub-pixel regions. 

In one embodiment, both the first metal layer and the 
second metal layer of the sensing layer are made of said light 
shielding material. 

In one embodiment, the insulating layer of the sensing 
layer is made of a transparent insulating material. 

In one embodiment, a part of the insulating layer of the 
sensing layer is made of said light shielding material and said 
light shielding material forms a grid. 

In one embodiment, the first metal layer and the second 
metal layer of the sensing layer are made of a transparent 
conductive material. 

In one embodiment, the first metal layer and a part of the 
insulating layer of the sensing layer are made of light shield 
ing materials. 

In one embodiment, the second metal layer and apart of the 
insulating layer of the sensing layer are made of light shield 
ing materials. 

In one embodiment, the first metal layer is composed of a 
plurality of first metal stripes aligned with equal spacing in a 
first direction, the first metal stripe is formed of a plurality of 
wide portions and a plurality of narrow portions connected 
alternately and sequentially; the second metal layer is com 
posed of a plurality of second metal stripes aligned with equal 
spacing in a second direction perpendicular to the first direc 
tion, wherein the second metal strip is formed of a plurality of 
wide portions and a plurality of narrow portions connected 
alternately and sequentially; the first metal stripe and the 
second metal stripe shield the boundaries between respective 
sub-pixel regions, the wide portion of the first metal stripe 
faces a corresponding wide portion of the second metal stripe, 
and these two wide portions form an upper plate and a lower 
plate of a capacitor of the sensor respectively, and the narrow 
portion of the first metal stripe and the narrow portion of the 
second metal stripe form wires connecting respective capaci 
tOrS. 

In one embodiment, the insulating layer is in a sheet-like 
shape. 

In one embodiment, the sensing layer is located between 
the substrate and the color filter film. 

In one embodiment, the sensing layer and the color filter 
film are located on the opposite sides of the Substrate respec 
tively. 

According to another aspect, the present disclosure relates 
to a capacitive touch screen comprising the color filter Sub 
strate discussed as below. 
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According to the present disclosure, the metal layers or a 
part of the insulting layer in the sensing layer of the said color 
filter Substrate and capacitive touch screen is made of light 
shielding materials, which also can block lights. The black 
matrix therefore can be omitted in the manufacturing process 
of the color filter substrate and capacitive touch screen of the 
present disclosure, reducing the thickness of the color filter 
substrate effectively. Moreover, because the black matrix is 
omitted, the color paste layer can be manufactured directly on 
the substrate. The flatness of the color paste is good, and there 
is no need to produce the planarization layer. Thus the number 
of produced layers is reduced, production process is opti 
mized, and the cost is reduced and at the same time the 
devices are thinner and lighter compared with the conven 
tional devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side sectional view of a color filter 
Substrate of a conventional capacitive touch screen; 

FIG. 2 is a schematic side sectional view of a capacitor of 
a conventional capacitive touch screen; 

FIG. 3 is a schematic side sectional view of a sensing layer 
of a color filter substrate according to a first embodiment of 
the present disclosure; 

FIG. 4 is a schematic side sectional view of a color filter 
substrate according to the first embodiment of the present 
disclosure; 

FIG. 5 is a schematic top view of upper and lower metal 
layers of the sensing layer of the color filter substrate accord 
ing to the first embodiment of the present disclosure; 

FIG. 6 is a schematic side sectional view of a color filter 
Substrate according to a second embodiment of the present 
disclosure; 

FIG. 7 is a schematic side sectional view of a color filter 
substrate of according to a third embodiment of the present 
disclosure; 

FIG. 8 is a schematic top view of an insulting layer accord 
ing to the third embodiment of the present disclosure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The color filter substrate and capacitive touchscreen of the 
present disclosure will be described below with reference to 
accompanying drawings. 

FIG. 3 shows a sensing layer of the color filter substrate 
according to the first embodiment according to the present 
disclosure. FIG. 4 is a schematic side sectional view of a color 
filter substrate according to the first embodiment of the 
present disclosure. FIG.5 is a schematic top view of the upper 
and lower metal layer of the sensing layer of the color filter 
substrate according to the first embodiment of the present 
disclosure. This color filter substrate comprises a substrate 
11, a color filter film 2 and a sensing layer 19. The color filter 
film 20 comprises a plurality of Sub-pixel regions, such as the 
RGB sub-pixel regions showed in FIG. 4. The sensing layer 
19 comprises a first metal layer 21, a second metal layer 22 
and an insulating layer 16. The first metal layer 21 and the 
second metal layer 22 overlap each other and are made of light 
shielding materials, and form a grid as illustrated in the top 
view of FIG. 5, that is the projection of the light shielding 
materials of the first metal layer 21 and the second layer 22 
form a grid on the color filter film and shield the locations 
between respective Sub-pixel regions. The insulating layer 16 
inserted between the first metal layer 21 and the second metal 
layer 22 is sheet-like, and is made of a transparent insulating 
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4 
material. As illustrated in FIG. 4, the first metal layer 21 and 
the second metal layer 22 shield the locations between 
respective sub-pixel regions of the color filter substrate, that 
is, the first metal layer 22 and second metal layer 21 block the 
lights from entering the boundaries between adjacent Sub 
pixel regions such as the boundary between Sub-pixel R and 
sub-pixel G and the boundary between sub-pixel G and sub 
pixel B. 
As shown in FIG. 5, the first metal layer 21 comprises a 

plurality of first metal stripes aligned in the horizontal direc 
tion with equal spacing and each Strip comprises a plurality of 
wide portions and narrow portions arranged alternately and 
connected sequentially. 
The second metal layer 22 comprises a plurality of second 

metal stripes aligned in the vertical direction with equal spac 
ing and comprising a plurality of wide portions and narrow 
portions arranged alternately and connected sequentially. 
The first metal stripes and the second metal stripes are 

overlapped, which form a grid in the top view of FIG. 5, and 
shield the locations between respective Sub-pixel regions. 
Each overlapped region of the first metal stripe and the second 
metal stripe forms a capacitor 24 for determining a touch 
point. The wide portion of the first metal stripe faces the wide 
portion of the second metal stripe, and these two wide por 
tions serve as an upper plate 17 and a lower plate 18 of the 
capacitor of the sensor respectively. The narrow portion of the 
first metal stripe and the narrow portion of the second metal 
stripe form wires connecting respective capacitors. 
When a touch point is touched, the capacitor 24 of the 

touch point changes, which induces the change of currents or 
the pulse signals from respective rows and columns in hori 
Zontal and vertical directions, which is transferred out by the 
wires between respective capacitor, thus the currents or the 
pulse signals are detected by the respective horizontal detec 
tors and vertical detectors. In this way, the addressing is 
achieved by determining the coordinates of the touch point in 
horizontal and vertical directions from the detectors. Further, 
the first metal layer and the second metal layer Surround a 
transparent region 23. Each transparent area 23 correspond 
ing to one sub-pixel. The first metal layer 21 and the second 
metal layer 22 are located between adjacent respective trans 
parent area 23, and the first and second metal layer are made 
of light shielding materials; therefore the area of respective 
Sub-pixels are transparent and the boundaries between 
respective sub-pixels are shielded by the metal layers. In this 
way, the light transmitted through a transparent region 23 
corresponding to a sub-pixel is prevented from being blended 
with the light transmitted through adjacent transparent 
regions corresponding to adjacent Sub-pixels. Accordingly, 
the first metal layer and the second metal layer forming the 
plates of the capacitor in the sensing layer 19 also serve as the 
black matrix. 

Since the sensing layer of the color filter substrate accord 
ing to the first embodiment of the present disclosure can also 
block light and thus replace the black matrix in the conven 
tional color filter substrate, the step of producing the black 
matrix can be omitted so that the color paste can be produced 
directly on the substrate. The surface of the color paste pro 
duced as above is flat without any necessity to produce addi 
tional planarization layer. In this way, the number of layers 
produced is reduced, production process is optimized, and the 
cost is reduced and the color filter substrate is thinner and 
lighter compared with the conventional color filter substrate. 
As shown in FIG. 4, according to the first embodiment of 

the present disclosure, the sensing layer 19 and the color filter 
film 20 formed on the substrate 11 are disposed on the oppo 
site sides of the substrate 11. 
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As shown in FIG. 6, according to the second embodiment 
of the present disclosure, the sensing layer 19 formed on the 
substrate 11 is disposed between the substrate 11 and color 
filter film 20. 
As shown in FIG.7, the present disclosure provides a third 

embodiment, which is different from the embodiments shown 
in FIG. 4 and FIG. 6. According to the third embodiment, a 
part of the insulating layer 16 in sensing layer is made of light 
shielding materials and forms a grid structure shielding loca 
tions between respective Sub-pixels correspondingly. The 
first metal layer 17 and the second metal layer 18 are made of 
transparent conductive materials such as ITO. 
As shown in FIGS. 7 and 8, the insulating layer 16 of the 

third embodiment comprises a shielding portion 25 and a 
transparent portion forming the transparent region 23 Sur 
rounded by the shielding portion 25. In order to prevent the 
shorting of the sensing layer, the transparent portion is formed 
of a transparent insulating material. Each transparent region 
23 corresponds to a sub-pixel region of the color filter sub 
strate. And the shielding portion 25 Surrounding the transpar 
ent region 23 is formed of an opaque insulating material, 
which shields the locations between respective sub-pixel 
regions. In this way, the light transmitted through a transpar 
ent region 23 corresponding to a Sub-pixel is prevented from 
being blended with the light transmitted through adjacent 
transparent regions corresponding to adjacent Sub-pixels. 
Accordingly, the shielding portion of the dielectric of the 
capacitor between metal plates can also serve as the black 
matrix. 

In FIG. 7, the sensing layer 19 and the color filter film 20 
are disposed on the opposite sides of the substrate 11. It is also 
can be conceived that the sensing layer 19 is disposed 
between the substrate 11 and the color filter film 20, similarly 
to the embodiment shown in FIG. 6. 

According to the third embodiment of the present disclo 
Sure, a part of the insulating layer in the sensing layer of the 
color filter Substrate is made of light shielding materials and 
forms a grid structure shielding the locations between respec 
tive Sub-pixel regions and acting as the black matrix. There 
fore the step of producing the black matrix can be omitted so 
that the color paste can be produced directly on the substrate. 
The surface of the color paste produced as above is flat with 
out any necessity to produce additional planarization layer. In 
this way, the number of layers produced is reduced, produc 
tion process is optimized, and the cost is reduced and the color 
filter substrate is thinner and lighter compared with the con 
ventional color filter substrate. 

In addition, in the embodiment of the present disclosure, 
the first metal layer and a part of the insulating layer in the 
sensing layer can be made of light shielding materials, so that 
the projections of the first metal layer and the part of the 
insulating layer on the color filter film can form a grid. Alter 
natively, the second metal layer and a part of the insulating 
layer in the sensing layer can be made of light shielding 
material as well, so that the projections of the second metal 
layer and the part of the insulating layer on the color filter film 
can form a grid. The color filter Substrate according to the 
embodiments of the present disclosure is not limited to the 
above exact form, as long as at least one of the first metal 
layer, the second metal layer and insulating layer is made of 
light shielding materials, and the projections of the light 
shielding materials on the color filter film form a grid shield 
ing the locations between respective sub-pixel regions. 
The embodiments of the present disclosure further provide 

a capacitive touch screen including the above color filter 
substrate. 
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6 
The capacitive touch screen according to the embodiment 

of the present disclosure can use any types of the color filter 
Substrate according to the embodiments describe as above. 
The sensing layer of the color filter substrate can serve as the 
black matrix with the same shielding effect, thus according to 
the capacitive touch screen in the present embodiment, the 
step of producing the black matrix can be omitted so that the 
color paste can be produced directly on the substrate. The 
surface of the color paste produced as above is flat without 
any necessity to produce additional planarization layer. In this 
way, the number of layers produced is reduced, production 
process is optimized, and the cost is reduced and the color 
filter substrate is thinner and lighter compared with the con 
ventional color filter substrate. 
The above-mentioned is merely the detailed descriptions 

of the present disclosure, but the protecting scope is not 
limited to this. The modifications and alternatives thought of 
by any one of those skilled in the art in the technical scope 
disclosed by the present disclosure should be included within 
the protecting scope of the present disclosure. Thus the pro 
tecting scope of the present disclosure should subject to the 
protecting scope of the claims. 

What is claimed is: 
1. A color filter Substrate, comprising: 
a Substrate; 
a color filter film formed on the Substrate and comprising a 

plurality of Sub-pixel regions without a black matrix 
between the Sub-pixel regions; and 

a sensing layer formed on the Substrate and comprising a 
first metal layer, a second metal layer and an insulting 
layer located between the first metal layer and the sec 
ond metal layer, 

wherein a part of the insulating layer of the sensing layer is 
made of a light shielding material and said light shield 
ing material forms a grid, and the first metal and the 
second metal layer of the sensing layer are made of a 
transparent conductive material, the light shielding 
material is projected on the color filter film as a grid and 
shields the boundaries between respective sub-pixel 
regions. 

2. The color filter substrate according to one of claim 1, 
wherein 

the first metal layer is composed of a plurality of first metal 
stripes aligned with equal spacing in a first direction, the 
first metal stripe is formed of a plurality of wide portions 
and a plurality of narrow portions connected alternately 
and sequentially; 

the second metal layer is composed of a plurality of second 
metal stripes aligned with equal spacing in a second 
direction perpendicular to the first direction, wherein the 
second metal strip is formed of a plurality of wide por 
tions and a plurality of narrow portions connected alter 
nately and sequentially; 

the first metal stripe and the second metal stripe shield the 
boundaries between respective Sub-pixel regions, the 
wide portion of the first metal stripe faces a correspond 
ing wide portion of the second metal stripe, and these 
two wide portions form an upper plate and a lower plate 
of a capacitor of the sensor respectively, and the narrow 
portion of the first metal stripe and the narrow portion of 
the second metal Stripe form wires connecting respective 
capacitors. 

3. The color filter substrate according to claim 1, wherein 
the sensing layer is located between the substrate and the 
color filter film. 
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4. The color filter substrate according to claim 1, wherein 
the sensing layer and the color filter film are located on the 
opposite sides of the substrate respectively. 

5. A capacitive touch screen comprising a color filter sub 
strate, the color filter substrate comprising: 

a substrate; 
a color filter film formed on the substrate and comprising a 

plurality of sub-pixel regions without a black matrix 
between the sub-pixel regions; and 

a sensing layer formed on the substrate and comprising a 
first metal layer, a second metal layer and an insulting 
layer located between the first metal layer and the sec 
ond metal layer, 

wherein a part of the insulating layer of the sensing layer is 
made of a light shielding material and said light shield 
ing material forms a grid, and the first metal layer and the 
Second metal layer of the sensing layer are made of a 
transparent conductive material, the light shielding 
material is projected on the color filter film as a grid and 
shields the boundaries between respective sub-pixel 
regions. 

6. The capacitive touch screen according to claim 5, 
wherein 

the first metal layer is composed of a plurality of first metal 
Stripes aligned with equal spacing in a first direction, the 
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first metal stripe is formed of a plurality of wide portions 
and a plurality of narrow portions connected alternately 
and sequentially: 

the second metal layer is composed of a plurality of second 
metal stripes aligned with equal spacing in a second 
direction perpendicular to the first direction, wherein the 
second metal strip is formed of a plurality of wide por 
tions and a plurality of narrow portions connected alter 
nately and sequentially: 

the first metal stripe and the second metal stripe shield the 
boundaries between respective sub-pixel regions, the 
wide portion of the first metal stripe faces a correspond 
ing wide portion of the second metal stripe, and these 
two wide portions form an upper plate and a lower plate 
of a capacitor of the sensor respectively, and the narrow 
portion of the first metal stripe and the narrow portion of 
the second metal stripe form wires connecting respective 
capacitors. 

7. The capacitive touch screen according to claim 5, 
20 wherein the sensing layer is located between the substrate and 

the color filter film. 
8. The capacitive touch screen according to claim 5, 

wherein the sensing layer and the color filter film are located 
on the opposite sides of the substrate respectively. 
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